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1. Predictions from LCDM |: Abundance

The M=+ - Mhnalo relation

11

Galaxy formation
increasingly inefficient
toward low mass end

(e.g., Moster+ 2010, Guo+ 2010, Behroozi

+ 2011, Moster+ 2012, Behroozi+ 2012) log (Mgoo / M@) [ V. Sal
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1. Predictions from LCDM |: Abundance

The M=+ - Mhnalo relation
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toward low mass end
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1. Predictions from LCDM Il: Substructure

Substructure is expected around ALL galaxies...

M200=101" Mgyn M200=10" Myn M200=10'2 Mgyn

SMC-like halo LMC-like halo MW-like halo
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1. Predictions from LCDM II: Substructure

log(n(m) dlog m)
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1. Predictions from LCDM Il: Substructure

The satellite companions of the LMC

first pericenter (t,)) second pericenter (t,))

(Sales et al. 2011)
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1. Predictions from LCDM Il: Substructure

S 2

first pericenter (t,)) second pericenter (t,))

better data become available. The dearth of satellites clearly associated with the Clouds might

be solved by wide-field imaging surveys that target its surroundings. a region that may prove
a fertile hunting eround for faint, Ereviouslx unnoticed MW satellites.
(Sales et al. 2011)

[aura V. Sales



1. Predictions from LCDM Il: Substructure : *

New dwarfs In
the Dark Energy Survey (DES)
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1. Predictions from LCDM Il: Substructure

Distribution on the sky of the "LMC-system”
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1. Predictions from LCDM Il: Substructure

Faint satellites:
The need to push bevond L.ocal Group
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I I Sales et al. 2013

First tests seem encouraging, but we need to peer deeper to identity
fainter dwart companions
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Faint satellites:
The need to push bevond L.ocal Group
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First tests seem encouraging, but we need to peer deeper to identity

fainter dwart companions
WFIRST!

[aura V. Sales



Thé assembly of dwarf -

galaxms in clusters
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2. Dwarf Galaxies in Clusters

Dwart Galaxies:
A rather heterogeneous class of objects

Clusters Field
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2. Dwarf Galaxies in Clusters

But globular clusters (GC) numbers don’t add up...
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(see also e.g., Durrell 1998, Miller & Lotz 2007, others)
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2. Dwarf Galaxies in Clusters =t it g

The lllustris Simulation

. -

Cosmological/Hydrodynamical i b i
Run with AREPO
Lbox ~100 Mpc

mp ~1.3 x 106 Msun (baryons)

~20000 galaxies at z=0
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The lllustris Simulation
Cosmological/Hydrodynamical [
Run with AREPO ).y
Lbox ~100 Mpc
mp ~1.3 x 106 Msun (baryons)

~20000 galaxies at z=0
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2. Dwarf Galaxies in Clusters

z = 0.00. z =0.00
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2. Dwarf Galaxies in Clusters il ;"

Massive galaxy clusters in [ EEEE SN IEEEETIR -
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2. Dwarf Galaxies in Clusters
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2. Dwarf Galaxies in Clusters

1) The mass assembly of cluster and field dwarfs

redshift
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2. Dwarf Galaxies in Clusters

1) The mass assembly of cluster and field dwarfs
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2. Dwarf Galaxies in Clusters

2) The star formation history of cluster and field dwarfs
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2. Dwarf Galaxies in Clusters
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2. Dwarf Galaxies in Clusters

2) The star formation history of cluster and field dwarfs
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2. Dwarf Galaxies in Clusters P B

What can we say about the specific GC frequency?

Post-processing model for GC formation & tidal evolution:

1) Compute the mass in GCs
2) Mgc—> Number
3) Tagging of DM particles to evaluate stripping
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2. Dwarf Galaxies in Clusters

What can we say about the specific GC frequency?

Post-processing model for GC formation & tidal evolution:
1) Compute the mass in GCs

2) Mgc—> Number

3) Tagging of DM particles to evaluate stripping
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2. Dwarf Galaxies in Clusters
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2. Dwarf Galaxies in Clusters
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2. Dwarf Galaxies in Clusters

Using GCs as tracers, we can hope to get information about the
DM distribution in cluster dwafs

g
?‘ ’.‘-
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2. Dwarf Galaxies in Clusters

What about fainter dwarts?
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3. The Dark Matter content of Dwarfs

relation for dwarfs '

T s

PrediCting the Mhalo - Mbaryons
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data!
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(Sales et al., submitted) [Laura V. Sales



3. The Dark Matter content of Dwarfs

The Baryonic Tully-Fisher relation as constrain
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3. The Dark Matter content of Dwarfs
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3. The Dark Matter content of Dwarfs

DM-deficient Dwarf Galaxies?
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3. The Dark Matter content of Dwarfs

DM-deficient Dwarf Galaxies?
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3. The Dark Matter content of Dwarfs

DM deflment Dwarf Galames”
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4. Conclusions

Conclusions
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Conclusions

Dwarts
- LCDM + galaxy formation models make a strong prediction: Satellites

there should be satellite companions around all Kind of galaxies, also
dwarfs.
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Conclusions

Dwarts
- LCDM + galaxy formation models make a strong prediction: Satellites

there should be satellite companions around all Kind of galaxies, also
dwarfs.

- Dwarfs in clusters assemble earlier, at higher SFR and often with intense JLVEIEE
starburst episodes. in

clusters

- Dwarfs ellipticals are consistent with being the descendant of field dwarf
irregulars.
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4. Conclusions

Conclusions

Dwarts
- LCDM + galaxy formation models make a strong prediction: Satellites

there should be satellite companions around all Kind of galaxies, also
dwarfs.

- Dwarfs in clusters assemble earlier, at higher SFR and often with intense VLS
starburst episodes. in

clusters

- Dwartfs ellipticals are consistent with being the descendant of field dwarf
irregulars.

Dwarts
- We need better constraints to the Mz¢o-M+ relation below M*~108 Mgun. Baryon

Content

- The Baryonic Tully Fisher shows a large spread in the baryonic
content of low mass dwarfs (1% to more than 100%)

- Origin of missing dark matter in dwarfs?
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